Abstract. An enhancement in the number of galaxies as function of the redshift is visible on the SDSS Photometric Catalogue DR 12 at z=0.383. This overdensity of galaxies is named the Great Wall. This variable number of galaxies as a function of the redshift can be explained in the framework of the luminosity function for galaxies. The differential of the luminosity distance in respect to the redshift is evaluated in the framework of the LCDM cosmology.
Introduction
We review some early works on the " CfA2 Great Wall", which is the name that was introduced by [1] to classify an enhancement in the number of galaxies as a function of the redshift that is visible in the Center for Astrophysics (CfA) redshift survey [2] . The evaluation of the two point correlation function was done by [3] on the three slices of the CfA redshift survey. A careful analysis was performed on Sloan Digital Sky Survey (SDSS) DR4 galaxies by [4] : the great wall was detected in the range 0.07 < z < 0.09. The substructures, the morphology and the galaxy contents were analyzed by [5, 6] and the luminosities and masses of galaxies were discussed in the framework of SDSS-III's Baryon Oscillation Spectroscopic Survey (BOSS) [7] . The theoretical explanations for the Great Wall include an analysis of the peculiar velocities, see [8, 9] , the nonlinear fields of the Zel'dovich approximation, see [10, 11, 12] , and the cosmology of the Great Attractor, see [13] . The layout of the rest of this paper is as follows. In Section 2, we introduce the LCDM cosmology and the luminosity function for galaxies. In Section 3, we introduce the adopted catalog for galaxies and the theoretical basis of the maximum for galaxies as function of the redshift.
Preliminaries
This section introduces an approximate luminosity distance as a function of the redshift in LCDM and derives the connected differential. The Schechter luminosity function for galaxies is reviewed.
Adopted cosmology
Some useful formulae in ΛCDM cosmology can be expressed in terms of a Padé approximant. The basic parameters are: the Hubble constant, H 0 , expressed in km s −1 Mpc −1 , the velocity of light, c, expressed in km s −1 , and the three numbers Ω M , Ω K , and Ω Λ , see [14] for more details. In the case of the Union 2.1 compilation, see [15] , the parameters are H 0 = 69.81km s
, as a function of the redshift only, we apply the minimax rational approximation, which is characterized by the two parameters p and q. We find a simplified expression for the luminosity distance, D L,6,2 , when p = 6 and q = 2
where
The inverse of the above function, i.e. the redshift z 6,2 as function of the luminosity distance, is Figure 1 . Contour for the number of galaxies (u-band) for areas of 0.025×0.025.
Luminosity function for galaxies
We used the Schechter function, see [16] , as a luminosity function (LF) for galaxies
here α sets the slope for low values of luminosity, L, L * is the characteristic luminosity and Φ * is the normalisation. The equivalent distribution in absolute magnitude is
where M * is the characteristic magnitude as derived from the data. The scaling with h is M * − 5 log 10 h and
The photometric maximum
This section models the Great Wall that is visible on the SDSS Photometric Catalogue DR 12. It also evaluates the theoretical number of galaxies as a function of the redshift.
The SDSS data
We processed the SDSS Photometric Catalogue DR 12, see [17] , which contains 10450256 galaxies (elliptical + spiral) with redshift. In the following we will use the generic term galaxies without distinction between the two types, elliptical and spiral. The number of galaxies for an area in redshift of 0.025 × 0.025 of the u-band is reported in Figure 1 as a contour plot and in Figure 2 as a cut along a line. 
The theory
where r is the luminosity distance. The luminosity distance is
and the relationship between dr and dz is 
and
The joint distribution in z and f for the number of galaxies is
where δ is the Dirac delta function, Φ(L; L * , σ) has been defined in equation (4) and z 6,2 has been defined in equation (3) . The explicit version is Figure 3 presents the number of galaxies that are observed in SDSS DR 12 as a function of the redshift for a given window in flux, in addition to the theoretical curve. The theoretical number of galaxies is reported in Figure 4 as a function of the flux and redshift, and is reported in Figure 5 as a function of α and redshift. The total number of galaxies comprised between a minimum value of flux, f min , and a maximum value of flux f max , for the Schechter LF can be computed through the integral
This integral has a complicated analytical solution in terms of the Whittaker function M κ,µ (z), see [18] . Figure 6 reports all of the galaxies of SDSS DR12 and also the theoretical curve. A theoretical surface/contour of the Great Wall is displayed in Figure 7 4. Conclusions
ΛCDM cosmology
In this paper, we use the framework of ΛCDM cosmology with parameters H 0 = 69.81km s −1 Mpc −1 , Ω M = 0.239 and Ω Λ = 0.651. A relationship for the luminosity distance is derived using the method of the minimax approximation when p = 6 and q = 2, see equation (2) . The inverse relationship, the redshift as function of the luminosity function is derived in equation (3). 
The Great Wall
The enhancement in the number of galaxies as a function of the redshift for the SDSS Photometric Catalogue DR 12, which is at z = 0.383, is here modeled by the theoretical equation (12) that is derived in the framework of the Schechter LF for galaxies and the ΛCDM cosmology . Figure 6 reports the observed maximum in the number of galaxies and also the theoretical curve. These results are in agreement with a catalog of photometric redshift of ≈ 3000000 SDSS DR8 galaxies made by [19] : their Figure 9 bottom reports that the count of elliptical galaxies has a peak at z ≈ 0.37 when the spirals galaxies conversely peaks at z ≈ 0.08.
